The oxygen isotopic composition of pore waters squeezed from sediments in Hole 817C co-varies with the oxygen isotopic composition of Globigerinoides ruber below 8 mbsf. The magnitude of the variation in the pore water δ O is approximately 30% of the variation in the foraminifers. Overall, the δ O of the pore waters increases down the core, a trend that is also present in the Cl" concentrations. The variations in the δ 18 θ of pore waters may be the result of either of two phenomena. First, these may reflect original variations in the waters, the magnitude of which has been subsequently reduced by process of diffusion. Second, these may reflect recrystallization of the precursor sediment and isotopic exchange between the fluids and the recrystallized sediment. At the moment data are not available to ascertain which process is responsible although the correlation between the Cl" and the δ 18 θ data suggests that these values reflect the original composition modified by diffusion.
INTRODUCTION
The oxygen and hydrogen isotopic compositions of water contained in the interparticle pore space of buried sediment are initially similar to those of the bottom water at the time of deposition. With increasing age, the O and H isotopic compositions of the entrained water can be altered by (1) diagenetic interactions with the sediment, (2) mixing with waters deposited at different time periods, and/or (3) diffusion along concentration gradients. The importance of these effects has been studied by numerous researchers and was recently reviewed by Lawrence (1989) . This study examines the δ 18 θ composition of pore water contained in sediments from Hole 817C and discusses the potential importance of each of these processes for altering the oxygen isotopic composition of the pore fluids.
SCIENTIFIC BACKGROUND
Hole 817C is situated on the northern side of the Townsville Trough in 1016.1 m of water (Fig. 1) . Although no sedimentological descriptions were performed for this core, it can be considered to be identical to the upper portion of Holes 817A, 817B, and 817D. Drilling in Hole 817C penetrated 26.9 m of homogeneous micritic ooze, which was squeezed at 10-cm intervals, yielding a total of 269 samples that were processed for interstitial water analyses. The entire core is latest Pleistocene in age. The boundary between Zones CN15 and CN14b in Hole 817A was given as lying between the bottom of Cores 133-817A-1H and -2H, and the boundary between Zones CN14b and CN-14a between Cores 133-817A-3H and -4H. Later research by Gartner (this volume) refined these age boundaries to 0.275 Ma at 25.08 mbsf and 0.465 Ma at 28.07 mbsf. Further age control is presented here.
METHODS
Sediment samples were squeezed on board the JOIDES Resolution using the conventional methods (Manheim and Sayles, 1972) . After filtration, samples were analyzed for alkalinity and chloride. A portion of the sample was subsequently sealed in a glass ampule for McKenzie, J.A., Davies, P.J., Palmer-Julson, A., et al., 1993. Proc. ODP, Sci. Results, 133: College Station, TX (Ocean Drilling Program) .
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later O isotopic analyses. The oxygen isotopic composition was determined on CO 2 equilibrated with 1 cm 3 of sample in a water bath at 25 °C for 24 to 36 hr (after the method of Epstein and Mayeda, 1954) . Experiments using this technique showed that equilibrium was attained in samples of normal salinity in less than 24 hr. As a result of uncertainty regarding the precise correction factors to apply for the presence of dissolved salts (Gonfiantini, 1986) , I have not corrected our data for these effects. Reproducibility of oxygen isotopic analyses, determined by replicate analyses of 16 standards within a single batch of equilibrations, is ±O.l‰.
Chlorinities were measured in the waters at the time of collection by titration with AgNO 3 and standardized using IAPSO (International Association of Physical Sciences Organization) seawater. The reproducibility of this method is approximately l‰.
A portion of the sediment cake was disaggregated and sieved into three size fractions. The foraminifer Globigerinoides ruber was selected from the <120 and >63 µm size fractions. Between 5 to 10 individuals were analyzed for their stable oxygen and carbon isotopic composition using an automated dissolution method at 90°C (Swart et al., 1991) . The external reproducibility of this method determined by replicate analysis of standards is ±0.02 ‰ for both C and O.
The isotopic ratios of CO 2 for both the equilibrations and dissolutions were determined using a Finnigan-MAT 251 in the Stable Isotope Laboratory (SIL) at the Rosenstiel School of Marine and Atmospheric Sciences, University of Miami. All data have been corrected for the usual interferences and are quoted relative to PDB for carbonate and SMOW for waters.
RESULTS

Chloride
The chloride concentration of the pore water varied between 540 and 560 mM (Fig. 2) . Although a gradual increase in Cl" can be seen down the core, the variations generally were within the analytical error of ±l‰ (Table 1) of the measurement method employed.
Alkalinity
The alkalinity data presented in the initial reports showed an initial rapid rise in alkalinity with depth from seawater values of 2.2 to approximately 3.3 mM. This value remained fairly constant to a depth of a 8 mbsf, below which it increased rapidly to a value of 7 mM at the bottom of the core (Fig. 3) . 
Oxygen Isotopic Composition of Pore Water
The oxygen isotopic composition of the pore water varied between approximately -0.6 and +0.7‰ SMOW (Fig. 4) . These variations were greater than the analytical error in our measurement technique (±O.l‰; see above) and snowed systematic changes down the core. The average oxygen isotopic composition of the pore waters increases toward the base of the core.
Carbon and Oxygen Isotopic Composition of Foraminifers
The 8 18 O of G. ruber varied between -2.0 and +0.6%o (PDB) and showed variation, which might be interpreted as glacial-interglacial stages. The δ 13 C was variable and was not correlated with the δ 18 θ (Fig. 5) .
Revised Age Assignments
Based on the oxygen isotope stratigraphy shown in Figure 5 , ages have been assigned to the various isotopic stages (Fig. 6 ). In this curve, I have identified most of the stages established by Imbrie et al. (1984) . This chronology also agrees well with the FAD of Emiliania huxleyi at 25.07 mbsf (Gartner, this volume). The sedimentation rate profile calculated from these ages is shown in Figure 7 .
Correlation Between G. ruber and Oxygen Isotopic
Composition of Pore Fluids
The oxygen isotopic composition of the pore waters shows systematic variations, which below 8 mbsf, are correctable with variations in the oxygen isotopic composition of G. ruber. Although this correlation is statistically significant, the significance increases substantially if the data are plotted as five sample moving averages (Fig. 8) . In the lower portion of the core, the range in the δ 18 θ of the pore water varies between approximately 0.0 to 0.5%e compared to an almost 1.5‰ variation in the isotopic composition of the foraminifers. In the upper 8 mbsf, there appears to be no correlation between the δ 18 θ of the pore fluids and foraminifers, and the magnitude of the variations in the oxygen isotopic composition of the pore fluids is greater (-0.5-0.5%o). Overall, a tendency for the pore waters to increase is seen in δ 18 θ values below 13 mbsf. This trend is similar to one seen in the Cl" data.
DISCUSSION
The changes in the O isotopic composition of the pore fluids result from either a diagenetic signal (i.e., recrystallization of the carbonate sediment) or variations in the bottomwater signature at the time of deposition that have been subsequently modified by diffusion. A definitive method to test whether the oxygen isotopic compositions of the pore fluids are driven by carbonate recrystallization will be to measure the hydrogen isotopic composition of the pore waters, as this value is unaffected by diagenesis (Lawrence, 1989) . If the δD of the pore water co-varies with that of the δ 18 θ, then the signal represents a modified original bottomwater signature. If no co-variation exists between the isotopic composition of these two elements, then in all probability the variations in the δ 18 θ result from carbonate recrystallization. Certain aspects of the present data can support either of these two hypotheses. The original pore-water idea is supported by the weak correlation between Cl" and δ I8 0 down the core. The absence of a stronger correlation is a result of scatter in the Cl" data caused by the relatively high analytical errors involved in the technique relative to the measured change.
Support for carbonate recrystallization is evident in data collected for the Sr 2+ concentration from Hole 817A and the alkalinity from Alkalinity (mM) 2.5 3.5 4.5 5.5 6.5 Hole 817C (Davies, McKenzie, Palmer-Julson, et al., 1990) , which show evidence of extensive recrystallization throughout. The fact that the alkalinity gradient is much stronger below 8 mbsf at Hole 817C suggests that much more extensive carbonate recrystallization has occurred in this portion of the hole. This is coincidently the region of the hole in which the δ 18 θ of the pore fluids and the δ 18 θ of the foraminifers co-vary.
The absence of co-variation in the upper portion of the hole also poses an interesting problem. Either this discrepancy is also a consequence of diagenetic alteration, or it reflects waters of differing isotopic composition at the surface and at the bottom at this time period. The latter idea can be tested by examining the isotopic composition of a benthic species (such as Cibicides wuellerstorfi) over this time interval. A difference in isotopic composition between the bottom and surface waters also might imply that the stratigraphy established for the upper portion of the hole may not be correct because the surface waters are being influenced by fluids of unusual isotopic composition.
The notion of rapid depletion in the pore water δ 18 θ in the upper portion of the hole being a result of diagenesis is supported by models of carbonate recrystallization such as presented by Killingley (1983) . In this model, the isotopic composition of the pore water after a specified amount of recrystallization can be calculated from the following equation:
In this equation, δw Ca -δ 18 θ of interstitial water after recrystallization, δC, = δ 18 θ of calcium carbonate of initial sediment, δw α = 3H-1, 0  3H-1, 10  3H-1, 20  3H-1, 30  3H-1, 40  3H-1, 0  3H-1, 60  3H-1, 70  3H-1, 80  3H-1, 90  3H-1,100  3H-1,110  3H-1, 120  3H-1 18 θ of interstitial waters before reaction, M c = mole fraction of oxygen in carbonate sediment, M w = mole fraction of oxygen in pore waters, R = percentage of recrystallization, and α = fractionation factor between calcite-water.
In the case for Hole 817C, I have used a bottom temperature of 10°C, a geothermal gradient of 50°C/km (data from Davies, McKenzie, Palmer-Julson, et al., 1990) , an initial sediment isotopic composition of-2%o (PDB), a water isotopic composition of 0.5%e (SMOW) (Fig. 9) , a porosity of 50‰, and a carbonate content of 80‰. If in this case one assumes that the recrystallized calcium carbonate does not re-equilibrate with the pore fluids, then the isotopic composition of the pore waters will rapidly become depleted with depth. This is similar to the case at Hole 817C. As may be observed from this simplistic example the result of initial recrystallization is to produce pore waters that are isotopically depleted. If the pore waters do not continue to react with the carbonate, then the isotopic composition of the fluid should in the absence of diffusion remain at approximately -l.O‰. However, continued recrystallization of the sediment may cause the isotopic composition of the fluids to co-vary with the foraminifers, as is observed in the lower portion of Hole 817C.
The origin of these δ 18 θ values will be further tested by (1) constructing a mathematical model that will account for not only diffusion, but also advection, and carbonate recrystallization, (2) measurement of the δD of the pore waters, and (3) measurement of the isotopic composition of benthic foraminifers from the cores.
CONCLUSIONS
There is a co-variance between the oxygen isotopic composition of G. ruber and the pore waters below 8 mbsf. The magnitude of the variation in the δ 18 θ of the waters is approximately 30‰ of that seen in the δ 18 θ of the foraminifers, suggesting that diffusion and perhaps recrystallization have altered the isotopic compositions. Circumstantial evidence exists to support both of these hypotheses, and the eventual cause will only be revealed by (1) analyzing the hydrogen isotopic composition of the pore fluids, (2) mathematically modeling the processes of carbonate recrystallization, diffusion, and advection, and (3) investigating the isotopic composition of the benthic foraminifers.
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